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Abstract 
T s enlargement process has entered a new phase. The completion of the accession negotiations 
with Croatia opened the way to membership in mid-2013. In addition, for Turkey, accession process remains the most 
effective framework for promoting EU-related reforms, developing dialogue on foreign policy issues, strengthening 
economic competitiveness and diversifying supply of energy sources. Similarly, improved energy cooperation with 
the enlargement countries directly benefits European citizens and businesses. 
Energy interconnection is s cooperation with all neighboring countries aimed at promoting 
sustainable economic growth, trade and cultural exchange, employment, as well as at improving living conditions. 
All enlargement countries have now embarked upon a path of recovery, though at varying paces. For instance, 
Turkey has emerged from the crisis with a bigger economy and its growth continues to be impressive, but there are 
increasing signs of overheating. The Western Balkan economies are also beginning to recover, though it will take 
some time for them to reach pre-crisis levels. 
Meanwhile, climate developments will affect financial positions through their direct impact on tax bases and 
spending programs, and more importantly, through the policies needed to mitigate climate change and adapt 
behaviors and production to the new environment. The present study aims to investigate the relationship between 
economic growth, energy intensity, and financial management and CO2 emissions in case of the EU. 
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1. Introduction 
The most desirable task of all the economies perhaps is to strive for environmentally sustainable 
economic growth. Similarly, a rise in economic growth leads to increase in energy demand, which in 
return stimulates economic growth. After accession to the EU, candidate countries have been diversifying 
themselves by developing service-based economy such as the finance, transportation and especially 
energy sectors. Following the terms of the EU allocation agreement, it is required to analyze whether a 
candidate country can fulfill the targets set by the EU by preventing the hike in greenhouse gases 
emissions up to 40 per cent, for the period of 2008-2012 or not. The principal cause of the rise in CO2 
emissions is the rapid use of fossil fuel. The most important challenge for energy policy making 
authorities is to introduce new measures that can help in reducing energy emissions.  
The structure of economy is one of the key factors that affect energy demand. At the same time, 
energy awareness has undoubtedly made great strides in the EU. Energy markets are still interwoven with 
major economic and political decisions. In this context, the enlargement of the EU from 15 states to 28 
makes for a major shift in the political, regional, and economic balance. 
Renewable energy sources often receive necessary boost when prices of fossil fuels start to 
skyrocket. The exploitation of new energy resources requires major investments in a new infrastructure 
and should be therefore financially sustained. Investment in the R&D sector is one the most instruments 
for supporting the renewable energies on a local level. For example, Germany, the Netherlands and 
Denmark spurred technology development with major research and particularly demonstration projects 
from the 1980s on. 
In this respect, 
policies. A lack of technological absorption capacity poses a barrier to the adoption of the latest and most-
advanced productivity-enhancing technologies. Technology parks which can be financed with EU funds 
would be very important to facilitate technological absorption.  
The remainder of the paper is structured as follows: Theoretical background of environmental crises 
management is presented in section 2. In the next section, we provide a brief overview of the renewable 
energy finance management in the EU and Western Balkans. Final section is devoted to conclusion and 
future directions. 
2. Determinants of Environmental Problems and Renewables Technology  
In general, modern industrial society is polluting the environment. We tend to agree that economic 
incentives cannot solve the potential climate change problem. We are going to need some significant 
environmental technological breakthroughs. In this context, there are different kinds of technological 
us 
renewable energy.  
Since the 1990s, growing concerns about depletion of fossil fuels, pollution and climate change have 
reopened the technological landscape with a search for cleaner low-carbon transport vehicles. Four main 
solutions were identified: electric vehicles, hybrid vehicles, hydrogen cars, improved highly efficient 
combustion engines. This technological environment defines the competitive playing field for electric 
vehicles and the existing or potential scope for substitution (OECD, 2011: 190). 
Climate change will magnify many existing climate  and disaster related risks; it will also create 
locally unprecedented types of risk and set back development gains in many parts of the developing 
world, especially for the poor. The most important risks associated with climate change relate to greater 
climate variability, in particular greater variability and intensity of rainfall, and long term downward 
pressure on rural livelihoods dependent on natural resources (Kuriakose et al. 2012: 36). 
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Technological innovation in the energy sector is clearly of central importance in any strategy to avoid 
too much climatic change. In this respect, the climate problem is distinct from many environmental 
problems in that it is probably more feasible to replace existing technologies entirely rather than find 
better ways to abate pollution using existing technologies (Datta 2010: 33).  
According to  clearly a carbon price has an important role in changing the end 
market for renewable energy. However, a carbon price is technology agnostic and will favor later stage 
technologies which have already reached commercial scale. For early stage technologies, however, 
alternative fiscal support through technology-specific feed-in tariffs, direct investment, tax exemptions, 
accelerated depreciation rates and renewable energy standards all help reduce the capital costs facing an 
investor and guarantee an end market for their product. Without these measures in addition to a carbon 
price, new renewable energy technologies may struggle to compete with more established renewable 
energy technologies to reach some economies of scale. 
Therefore, if we take the Korean experience into account to compete with advanced and emerging 
economies, it is essential to develop a comprehensive series of advanced technologies within major 
industrial sectors to act as economic growth engines. The strategy groups 27 technologies into 5 thematic 
categories: 
- Alternative energy sources, which allow replacement of fossil fuel with renewable, low-carbon 
energy sources, 
- Efficiency enhancement of existing fossil-fuel energy and promotion of efficient use of 
electricity to reduce pollution, 
- Reduction resource use and provision of greener spaces by innovating manufacturing process 
and improving landscape management practices, 
- Environmental protection and resource recycling, including technologies that can predict 
environmental changes, assess environmental impacts, control environmental pollutants, and 
rehabilitate ecosystems,  
- Migration of manufacturing processes to lower carbon and greener methods (Kang et al. 2012: 
18).  
 
In this respect, market distortions, dominance of incumbent industry, and lack of internalizing 
externalities are key reasons for relatively slow market penetration of renewable energy. International 
coordination of R&D on renewable energy technologies and possibly other environmentally relevant 
technologies is needed to reduce the conflict between the benefits of technological diversity and returns to 
scale. This is a difficult theme which requires more empirical research, notably regarding the assessment 
of the potential benefits and costs of technological diversity (Van Bergh, 2011: 20). 
However, environmental management is usually associated with considerable transaction costs. For 
example, agents have costs for identification and protection of various rights; complying with diverse 
institutional restrictions (norms, standards, rules); finding best partners and prices; negotiating conditions 
of exchange; contract writing and registration; enforcing negotiated terms through monitoring, 
controlling, measuring and safeguarding; disputing through a court system or another way; adjusting or 
termination along with evolving conditions of exchange etc. (Bachev, 2010: 10). 
Thus, the response of technology to policy leads to a more optimistic scenario than that emerges from 
models with exogenous technology; in particular, environmental problems can be solved with only 
temporary intervention and without causing major long-run distortions. However, directed technical 
change also calls for immediate and decisive action in contrast to the implications of several exogenous 
258   Sudi Apak and Erhan Atay /  Procedia - Social and Behavioral Sciences  75 ( 2013 )  255 – 263 
technology models. ( 2009: 40). Furthermore, in a study on voluntary emission 
reductions, Rauscher (2006) suggests that if there is a social or market reward (punishment) for good 
(bad) environment policies (EP), then traditional environmental instruments, e.g. taxes and subsidies, 
may crowd out the private provision of voluntary actions to improve the environment. 
In conclusion, it is clear that as long as fossil fuels are cheap, people will use them and it will 
postpone a movement towards new technologies. So, financial development may stimulate the 
performance of firms due to the adoption of energy efficient technologies which reduce carbon emissions 
(Shahbaz, 2012: 9). 
 3. Renewable Energy Financing Management in the EU and Western Balkans  
The analysis of the energy system enables us in suggesting an appropriate energy and environmental 
policy to sustain economic growth as well as to improve the environmental quality for better living 
standards in the EU and Balkans. 
Where countries either industrialised or developing are unable or unwilling to engage in a meaningful 
way, it is also possible to internalize climate externalities to a certain extent from outside. Border carbon 
adjustments are one prominent and contentious approach. Strategic direction of investment and loans 
toward low-carbon investments, and consumer- or retailer based movements to reward countries that 
mitigate are others. These, however, are always imperfect substitutes to directly engaging the country 
(Kerr and Ball, 2012: 26). 
3.1 Renewable Energy Financing in the EU  
From the finance perspective, the first characteristic is that renewable energy projects are very capital 
intensive compared to biotechnology and IT projects. Generally, financial development may affect CO2 
emissions by stimulating economic activity and encouraging the enterprises to use advanced technology 
for the enhancement of domestic production that saves the environment from degradation. 
Meanwhile, some see renewable energy as representing one answer . The 
Kyoto Protocol on Climate Change was a catalyst for countries setting targets for increasing renewable 
energy in the energy mix. There are now 66 countries which have targets for renewable energy, specified 
in terms of a proportion of electricity generation, primary energy and/or final energy. These include 27 
European Union countries, 29 states in the United States and nine Canadian provinces (Lean and Smyth, 
2012: 2).  
In 2006, the Sustainable Energy Initiative (SEI) was launched by EBRD. Through this initiative, also 
the renewable energy projects are financed through loans. The principal debt financiers in the European 
renewable energy sector have been the banking sector. On a technology point of view, financiers require 
evidence that the project will be developed with minimum risks. Figure 1 below depicts the organization 
of the renewable energy source-RES financing programmes within the EU. 
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Figure 1. Organization of the financing renewable energy in the EU. 
 
 
 
 
Source: De Jager, 2011. 
 
For conventional power plants, fewer investments take place in coal (Germany and Italy) and nuclear 
power (United Kingdom and France) but more exible gas capacities are built (especially in Germany, 
United Kingdom and Italy). A higher Renewables Energy Sources -RES-E, with the quota of up to 80 % 
brings out a mix of photovoltaics in Italy, the Iberian Peninsula and Southern France; more wind on- and 
off shore capacities in Germany, the United Kingdom, and Poland; and high cost biomass capacities in 
France and the Iberian Peninsula (Nagl et al. 2012: 24).  
The realization of the EU targets for renewable energy asks for a huge investment. The overall level 
of financial support for renewable energy can be reduced significantly if government policies and 
financial support schemes are better aligned towards removing regulatory and market/financial risks. 
For many countries, this cost reduction lies in the range of 10-30%. For this, the role of most 
European governments has to change. A pro-active and participative approach can speed up the 
deployment of renewable energy at lower societal cost, by mobilizing more and cheaper capital. This can 
be supported at the European level, for instance with the European Investment Bank (De Jager et al. 2011: 
142). 
3.2 Financing Renewable Energy in the Western Balkans  
According to UNCTAD (2010) study, the estimated foreign direct investment -FDI in 2009 into 
renewable, recycling, and low-carbon manufacturing was around US$90 billion, with around 40 per cent 
of this going to developing countries.  
Similarly, governments in the enlargement countries are encouraged to adopt comprehensive and 
sustainable policies in priority sectors such as justice and home affairs, public administration, private 
sector development, transport, energy, environment and climate change, social development, agriculture 
and rural development (COM, 2011: 20).  
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Generally, Western Balkan countries are unable to bear the mitigation cost alone in order to prevent 
environmental pollution. They need huge transfers of resources such as financial, knowledge, technology, 
and capability from industrialized countries. Enlargement countries in the Balkans need to become better 
prepared to withstand climate change and align s efforts to address this challenge, including 
through awareness raising.         
Figure 2. Countries of South-Eastern Europe in comparison with EU region: Specific (per capita) energy-
economic indicators. 
 
 
Source: , 2011. 
 
The main portion of the available funding is dedicated to large scale investments through the 
European Funds (particularly ERDF and CF) of the EC and the European banks, IEB and EBRD.  
Financing new projects in the Western Balkans could not be done without  
- Support provided by the European/International institutions 
- Improvement of investment environment in the region 
- Close cooperation between neighboring countries on projects of common/regional interest 
- Strategic partnership with key power companies  and 
- Public-private partnership 16). 
Since the adoption of the last enlargement package, further positive developments have taken place 
in the Western Balkans in the field of renewable energy. According to the progress in EU-related reforms 
can be reported in most enlargement countries. 
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In this respect, the EBRD has developed the Western Balkans Sustainable Energy Credit Line 
Facility EUR 60 million credit line available through local banks to 
help SMEs invest in energy efficiency and renewable energy projects worth up to EUR 2 million. The 
facility consists of debt financing to local enterprises in the Western Balkan countries (Albania, Bosnia 
and Herzegovina, Croatia, the Former Yugoslav Republic of Macedonia, Montenegro and Serbia 
including Kosovo) for realization of sustainable energy projects (energy efficiency and renewable energy 
projects). The facility is in the amount of EUR 50 million and is supported by EUR 11 million in 
technical assistance and grant funds. In addition, the facility is supported by an institutional capacity 
building component in the amount of EUR 2 million (Ryding, 2011: 71).  
3.3 Financing for Renewable Energy Projects in Turkey  
In Turkey, the accession process to the Union remains the most effective framework for promoting 
EU-related reforms, developing dialogue on strengthening economic competitiveness and diversifying 
supply of energy sources.  
 Energy Support (YEK) Mechanism is finally in place with the enactment of 
amendments to Law No. 5346. Accordingly, power plants that have come into operation since 18 May 
2005 or will come into operation before 31 December 2015 will be eligible to receive the following feed-
in tariffs for the first ten years of their operation. The Cabinet will decide on the incentives that will be 
given to power plants that come into operation after 31 December 2015. 
Since the global financial crisis, financing for investors in the Turkish renewable energy sector 
financing conditions remain difficult for investors. Meanwhile Turkish development and national banks 
are important sources of financing for renewable energy projects in Turkey.  
For example, the Industrial Development Bank of Turkey (TSKB) holds the leadership in financing 
renewable energy projects. The bank has financed 65 hydroelectricity projects with a total capacity of 
2,150 MW; two wind power plants with a total capacity of 53 MW; two geothermal power plants of 58 
MW total capacity; and one biomass power plant of 11 MW capacity. Among the listed projects, seven 
hydro plants (150MW capacity), one wind plant (30 MW capacity), one geothermal plant (10 MW 
capacity) and the biomass plant have already started operation 2012: 17).  
Another important project is the Renewable Energy Networks (RENET) between the Turkish and the 
European Universities. The project allows the combination of best available technology information in 
the field of renewable energy and best practices transfer in higher education and science and technology 
co-operation. 
The specific objectives of the RENET project are to  
i.   enhance the awareness and understanding of academic staff as well as of policy-makers 
     and stakeholders of the political, economical and social frameworks relating renewable energy; 
ii.  promote the information and technology transfer for renewable energies; 
iii. increase the capacity of the academic community to participate in Turkish-European cooperation 
     projects, and 
iv. foster the strategic partnership for implementing renewable energies in Turkey and the EU (RENET, 
2011). 
 
All enlargement countries have now embarked upon a path of recovery, though at varying paces. 
Turkey has emerged from the crisis with a bigger economy and its growth continues to be impressive, but 
there are increasing signs of overheating. The Western Balkan economies are also beginning to recover, 
though it will take some time for them to reach pre-crisis levels. In the field of energy, the EU is also 
pursuing the integration of networks, notably through support for the Energy Community which 
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encompasses the EU and its Member States, all the Western Balkans as well as some neighborhood 
countries (COM, 2011: 12). 
4. Conclusion and Future Directions  
In fact, the amount of manpower working in renewable energy is positively related to the number of 
researchers in an economy. In this context, investment in renewable energy capacities is necessary to 
cover retirement of old and inefficient power plants and to meet future increased energy demand in the 
Western Balkan region. 
Balkan region consists of the countries included into Energy Community, which did not reach the 
necessary economic level required by the EU due to its local reasons. In addition, energy characteristics 
of the region are not closed within its borders, but there is a need and interest in marketing 
communications with other regional markets. So, the renewable energy sector in Turkey is still at an 
infant stage and cannot be evaluated in isolation from developments in both the EU and the Balkan 
countries. 
According to Ecofys 2011 final report, existing financing instruments have enabled investments in 
the renewable energy sector to reach record-breaking levels over the past few years, but this growth has 
been distributed unevenly across the member states. The current capital inflow in the sector is believed to 
be too low to enable the achievements of the EC objectives at the 2020 horizon. The financing gap, as 
compared to a Business-as-Usual practice, is roughly estimated 
2011-2020. In other words, risk assessment tools and ratings should be developed for renewable energy 
technologies. 
Moreover, in November 2010 the European Commission operationalized the objectives of the Lisbon 
Treaty regarding the 
competitive, sustainable and secure energy  
The general conclusion in this study is that the adoption of environmental policy in the Western 
Balkans including Turkey can affect the policy targets imposed by the EU. In addition, it is clear that 
market-based management of energy will be the only option for the EU and its enlargement countries and 
the reorganization of the society needs to overcome the current energy shortage and to guarantee a 
different management of the commons, including renewable energy.  
References 
 D.  et al (2009). The Environment and Directed Technical Change, NBER Working Paper Series Working Paper 15451. 
 M. (2011). Overview of the Power Sector and Necessary Investments in the Generation Capacities in the Balkan  
Region, Group Carbon Capture and Storage (CCS) Workshop, The World Bank and the World Bank CCS Capacity Building Trust 
Fund, Dubrovnik, Croatia. 
Bachev, H . (2010) Mechanisms of Governance of Agro-  Achieving Environmental Security: Ecosystem 
Services and Human Welfare, Liotta, P.H. et al. (eds), IOS Press. 
COM  (2011) Communication From the Commission to the European Parliament and the Council Enlargement Strategy and Main 
Challenges 2011-2012 {Sec .(2011) 1200 Final. Brussels. 
Datta, A. and  Somanathan, E. (2010).  Climate Policy and Innovation in the Absence of Commitme, Indian Statistical Institute, 
Discussion Paper 10-09 Delhi. 
De Jager et al (2011). Ecofys (2011) Financing Renewable Energy in the European Energy Market, European Commission, DG 
Energy. 
263 Sudi Apak and Erhan Atay /  Procedia - Social and Behavioral Sciences  75 ( 2013 )  255 – 263 
Kang, S. et al . (2012). -Carbon Green Growth Strategy, OECD Development Centre, Working Paper No. 310. 
Kerr, S. and Ball, A.M. (2012). Cooperation to Reduce Developing Country Emissions, Motu Working Paper 12-03 Motu Economic 
and Public Policy Research, Wellington New Zealand. 
Knight, E. and Howarth, N. (2011). Clean Energy Technology and The Role of Non-Carbon Price Based Policy: An Evolutionary 
Economics Perspective, CCEP Working Paper  2.11, February 2011. 
 
Kuriakose, A.T.  et al (2012). Climate-Responsive Social Protection, Background Paper for the World Bank 2012 2022 Social 
Protection and Labor Strategy A joint Product of World Bank Social Development and Social Protection & Labor. 
 
Lean, H. and Smyth, R . (2012). Will Policies To Promote Renewable Electricity Generation Be Effective? Evidence From Panel 
Stationarity And Unit Root Tests For 115 Countries, Department of Economics ISSN 1441-5429 Discussionpaper 15/12  Monash 
University, Australia.   
 
Nagl, S. et al ( 2012). The Costs of Electricity Systems With A High Share of Fluctuating Renewables - A Stochastic Investment 
and Dispatch Optimization Model For Europe, EWI Working Paper, No 01/2012. 
 
OECD (2011) Better Policies To Support Eco-Innovation: Electric Cars, Policies in Canada, France and Germany, DOI: 
10.1787/9789264096684. 
Rauscher, M. (2006). Voluntary Emission Reductions, Social Rewards, and Environmental Policy. CESifo Working Paper No. 
1838. 
RENET (2011) Renewable Energy Networks Between Turkish and European Universities. (available: http://www.renet-project.eu/) 
Ryding, H . (2011) Review of Financial Support Facilities Available for Energy Efficiency and Renewable Energy in the Western 
Balkans, Report for EC-financed Project. 
Sabuncu, F. and  M . (2012).  Renewable Energy Report. 
 
Shahbaz, M. (2012). Multivariate Granger Causality Between CO2 Emissions, Energy Intensity, Financial Development And 
Economic Growth: Evidence From Portugal, COMSATS Institute of Information Technology, Lahore, Pakistan, MPRA Paper No. 
37774. 
UNCTAD (2010). World Investment Report 2010: Investing in a Low carbon Economy.New York and Geneva: United Nations. 
Van den Bergh, CJM. (2011) Environmental and Climate Innovation: Limitations, Prices and Policies, The Papers on Economics 
and Evolution, ICREA, Barcelona. 
 
 
 
